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^ (57) Abstract: It is intended to provide a novel chromoprotein and novel fluoroproteins. Namely, a chromoprotein originating in 
Anthopleure inomata and having definite properties; and fluoroproteins originating in Trachyphyllia geoffroyi and Scolymia vitiensis 
q and having definite fluorescent properties. 

^ (57) KK: *»Wfl01ttl*. SrJS^fe^fiMMt/lcSAmSMStitt-r^Cir'Cfe^o *»Hfc*;|itf % 
Q^V^>^-«V^ (Anthopleura inomata) fi*(DrW£(&$#te ^fe^SSM. fttflC t ZL-y->if (Trachyphyllia 

^ geoffroyi) &t/71f V>3 (Scolymia Vitiensis) £*<7>r1r£ O&ttftte^-*- &S%9&H*<&fltd 
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*&W}±,%T%lte&%m&n, £ «5 &Ma*<<V/l"( y^y^^r ? (Anthopleura 
inornata) &&<DmMft&mm&WX.XM: ©fljffi KW-f5 0 #B9m$£>fc, £t 
m^ytMBM. ZVWmfcte^ fc^-^rf (Trachyphyllia geoffroyi) RV7 
IfS/vJ-tf^tf-ysf (Scolymia Vitiensis) A*Of I^if 3feief^Oi 

^ ytf(D^? irVT ' \f? hV 7 (Aequorea victoria) tC ^ 5fei" -5 f^-fe^^f;^ 

e« (gfp) » % $L®mz.&^x&<<Dm&*m'rz>o y^y&nmt 

#H5t3§&*5 J: m&mi (semi-rational) 5!5»£&$i38«fcfc£<5l £ «ft £ 

j:?)#ioaeit*GFP*o«3fe«eitK:iii^$*'c N ^jv^^wtii 

*t>«k<ttfflSttSGFP«Hfro-ot Lrjt&#3tefiS« (YFP) 

*fk*lS e YFPJi, ^7^* (Aequorea) GFP»tttMtl©S)t 
&^1~o *gB#©YFP© £ &£T*®tt. s ^tl^fl 60, 000~100, OOOM-lcm-1 
U!0.6~0.8T*fc!) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFPaJIftflDffilO^iU, S/T^ftMfT (CFP) E 
CFP (enhanced cyan fluorescent protein) ^^P^^L-CV^^o << V 

(Discomasp. ) ^bd^M)feISS (RFP) t>¥**^r^3 5 , DasRed 
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Sill, ^;^-^i©x^/v^^-ji^t5^^Mrtl^At5i £ 



38813 ©08* 

#35BHWU- ^y/Wy^r^^i-^ (Anthopleura inornata) fc&&irZ, $>Z> 
(Trachyphyllia geoffroyi) ST^Tlf ^ /^^f^f-^=T (Scolymia Vitiensis) 

y ^mrn<D^m^m^xnw^y^^-^wm u ift&srMi-s^ y /w y 

trls^^t (Anthopleura inornata) <D c DNAy-Y Zf*7 V w -^ i ^>_h|S7 P 7^('*v 

fcfcjfcSbUfco S fefc^cjSW^fefi^b^fc^y y (Anthopleura 
inornata) &&<D&#S&R<Dft&toft^XfivHI&&&t:l9ffiL1t, 

*mm%t>\*, t^-tV^ (Trachyphyllia geoffroyi) Rt5TU*§/N 
1~tf9V''y* (Scolymia Vitiensis) c DN Ay'f 7*7 V ^-trFB^Xfrb 
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EP^ *3SWl!lJ:*irf N -<]} /Wf y^y^^r? (Anthopleura inornata) 

( 1 ) IftJDtfl***** 6 0 5 n mT'&5 ; 

(2) 6 0 5 nmfc*^**^ft3fefiHfcflS4 7 5 5 0T*fc5 ; 

(3) M»pH|i»SpH5~l OT?S^t?*>5 : 

( a ) mm^ i tiEiwr s y ms^ij ; x\t, 

(b ) aaw-t i \z.um<oT §. ;wb&\z.&^x i i^tfior yn^^ 

m-. 

*WA<D%\<DMm\Z&tl&, <<])fr4 y^y^^r? (Anthopleura inornata) 

( 1 ) Mi^tg^ 5 5 3 n mt?fc5 ; 

(2) 5 5 3 nmK:38tt* j e>l'K3fcflak* 2 5 3 0 0 TfifeS ; 

( 3 ) 3feK&#&© p HJfiStetf p H 5 ~ 1 0 X&feXh 5 : 

( a ) ga?ij#-5§- 3 \z.um<DT % j mmm ; xr±, 

(b) sa?y#-£-3 fciBttor ^ y Sfcia^^r i i^tfior ^ ;»o^*, 

n : 

(a) IB?lJ#-^l^lB«©T$y^ffi^J^ = - Ki-5DNA ; Xtt, 

(b) bb^J## i fciattor 5 /HBflfctf^-c i *»fe*fi©r 5 /m<o^^ 
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-K-T-5DNA: 
- K1~5DNA : 

( a ) E^tj#^ 2 \z.j£.m<Dm.&mm 

( b ) Wm^r 2 telBg^aUSEfllKi^T l P,|:fi©tS^*, Sifc&tf 
IB^IJ : 

( a ) 4 ^lEtt<D^«iB?lJ ; 

SB^iJ : 



t UT^V^t FRET («*B%^^-») £S 
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Sbfc* *&VJVt££tUt^ taf-yrf (Trachyphyllia geoffroyi) &&©T12 

5 7 2 nm (#) «3 > 5 1 8 nm (») AX*5 8 1 nm 

(30 ; 

(2) 50 8nmfc:fctt5^/M2bfefiS$: (ft) ^ 9 8 8 0 0M- 1 c m- 1 "Cfc 
19, 5 7 2nm^*5lt5 ; E-^3fe#ii: (*)^6 0 40 OM-1 cm-1^5 ; 

(3) i^JRJfr&so. 8 0 GHO'XtfO. 3 3 (*) "CfeSiXU 5 

( 4 ) M&RXFft&<D p HJfigttfc.oV vC© P K a 5 . 7 "e&5 : 

( a ) B?iJ#-5§- 5 fcSE*fe©7 5 y W&U ; Xtt, 
*l : 

«PJ©£ "bl-S'J©jS1i£J;tLf£, 7f 5^t^^t>^ (Scolymia 
Vitiensis) **©T?S©*HtSr^rl-S*3feSefr«sS^$tLS„ 

(1) *^©JBJtfcJ:'0«6A»6>*feR:«<bU»BJB**»*as5 0 8 nm(l) 

&tf5 7 8nm (*) <9 , ^3fett*&«* s 5 1 8nm (fik) RU5 8 8 nm 
(#) ; 

(2) 5 0 8 nmlUSttS^/Mgbt^ic (») ^1 0 2 2 5 0M- lcm-l? 
9, 5 7 8 n m»C*5»t5*/VK5fe«» (ISO ^7 6 9 5 0M-1 cm-1 
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- *: 

o) m%>) #o. 4 3 <m avo. si m xhz-.m* 

(4)gfe(5 0 8nm) OpHl»o^tpKa^5. 8tib^gfe(5 
7 8 nm) <DpH^gtt£oV^pKa#6. 5X*hZ> 0 

( a ) @a?iJ«H§- 9 KfEttOT $ y m@B?iJ ; Xtt, 

( b ) @B»-§- 9 \Z.W$L<DT $ / ^@B^IJ^*5VNT 1 § / &<Ok9k y 

*»M©»JO««il!:j:n^ 1, 13, 15X141 7 ©flf;M»K:lB 

lor ^ </»EW«r*i-***«e«t#aHHr**b* 0 

(a ) 5 fcffi*W>7 5 J SffiBISra- K-T 5 D NA ; Xft, , 

(b) Eai#J§-5tefE*©7$ /ifcia^^-c i^e>»fi©7 5 ;wt<DX&. 

f5DNA: 

(c) IS?lJ#-§-6fc|B4fe©«iajiJSr^i-5DNA ; XB\ 

(d) mMt*6K^0mmwfc#^xit>bmmn*&DX& w&rv 

(a) BJ»*7K:1B«OT§/»E5!l*=»-Ki-5DNA ; Xtt, 

( b ) @B?iJ#-S§- 8 £fBttOttKS?ll*4r-*-S DNA D 

( a ) @H^IJ#-§- 9 fclEftOT 5: 7 ^la^lJ^ a-Kt5DNA; Xtt, 

(b ) ia^JH-t 9 KUM<dt 5 y RgBfllfcfcvvr 1 frh&mor K ;if©^ 
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-T-5DNA : 

( c ) @B?iJ#-5§- 1 0 fcfEit©&&IB?lJ«r^r1-5DNA ; Xti, 

( d ) m$m-% i o Kiestf>M8B?ijfc:*^T i t^wmcou^x^s m&R 

(a) @B?0#-f§-l 1, 13, 1 5X\tl 7fc|B«OT^ y^ia?«?r = - 
NA ; X«> 

(b) m$m-%i 2, i4, 1 6Xtti 8KmWi<Dm.mm^-r sdna 0 
*mw<D£bKm<Dnmz£titf, *mw<D%tftw.&n. dna, m^z.^ 

ETltt % W5SO^!J;Ky^ft^ (Anthopleura inornata) &5fe<£>&^ 
®S« (Be-G) (DWBLX^fi h^*«^LfcJ$*Sr*-t*. 8W*tt!RJfc3te©afe 

HI 2 ft, #5&W©'<y/W V^Vf-^V (Anthopleura inornata) 



WO 2004/018671 PCT/JP2003/010628 

gfi® (Be-G) ©»^n/WpHi^*t 0 fcttttBlHS&^U 
UmitytftSt&TF'to 6 0 5 nmii^WO^^W y ir ^ i*©fe*I 
6K (Be-G) fl*fr©ft#lfc«:*U 2 7 7 nm\$-®imzW&nfeAbLX 
&frftZ>W%£ M7^i©l3fe) Sr^-T, o£<9, 2 7 7nm©«t?I 
e«S^-^-efc5*^U, 6 0 5 nm^it-e^P^(D-<!J/W v^y?-*? 

&%:<D&mm£in (Be-G) »i» P H5~pHi o i^vvtra:^ 

^^I^O^y V^s^^t (Anthopleura inornata) &%z(D&M 
§6JT (Be-R) <DTO^^<^ h/V^rS!l^bfc^^1-o 

^^^©-^y /W V*rl<"5-\>7 (Anthopleura inornata) &%(D&M 
116® (Be-R) (DWfcTs^V h;KZ)pHi§tt^t 0 Etflilte pH fit£^ U 
^tt(4Pii^^1-o 5 5 3 n mli^l©^ !) y ^^f t ^ WCfell 
(Be-R) #^T<DP^ftg£^U 2 7 7nm|j:-Wuiei^itLt 
*£:b*b5P«£ (^fi7$;i©») &^-fo o£«9, 2 7 7nm(Dttl?I 
e«*^ s — ^T-fc^^U 5 5 3 nmCft'^O^DHy^fyft^ 
&&<D&mm&'X (Be-R) »K»pH5~pHl 0 IC&V^TfS: £^ 

®5ii, ^H©M6f (Kaede) ©©I&l*^ WV&^-f 0 
0 6 ft, «PjOf)tI6S (Kaede) 0^^^^>/V^1"o 
@7H ^HPJ^^^e® (Kaede) ©jtfeiPSr^ALfc HeLa 470nm 

-CMLT, SlOnnKDM-eilJ^Lfc^m^i-o 

H 8 fi, Kaede *5 itf Kaede2 ©12. 5 P /UT 5 K-C©1M»/^^ 

^^T^-To Kaede l^it^iSV £ LT Kaede2 K/^3Ut5o 

@9lt HeLa «©7#WJ^ Kaede (±0) &tfKaede2 (T0) 

01011 ^ (00 3tel»i*##tt Kaede ^^^lt©^»fr*'i***tt*-Cife 
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/VT$ K^/M£J:3*fc&lMfc"C*-*-« Kaede gfi^t 365 nm ftTO-HrVV 
20frZb ttvy !) ^ LT SDS/PAGE fcfro fc. "^©BBU 365 nm Mttit 
(0#) ©RJfc*'** h/V^-fo T®©0li, 365nmftMl40#^©@£l|Ji;*^ 

suit *3sw©^3fegewoioiiiiji)©®ja^^^ h^xtraft*'** 

Bl2li, *3BM©*3tegeR Oiomiji) © p HJSgttS:*-*-. 

Hll 3H\ *36W©m3tSe5C(Momiji)tUV3 6 5nmWLm©S 

@14lt *38M©S3feaeft0fomiji)fcUV3 6 5 nmWtfci^©i 

01 5W\ UV ©5RJ&*^ hA><D&{t (Momiji2) ZtfITo 

01 6tt, UVflMttfr&©RJ&*'** Wv©£{b (Momiji4) £r^-f 0 
01714, uv M-Mt&oM*^ h/Vfc* — *©pH ^i5^{b(Momiji)^^ 

1- e TOM (508 nm) Mtt (578 nm) 

HI1 8 tt.UV TOM^©M^^^ h/wt;°-^©pH^J;5^b(Momiji2)^ 
1~o TOM (508 nm) jffiltft (576 nm) 

111 9f4 % UVflMtt&&©!RJR*'<* h/Hf-^©pHlCj:5^b(Momiji4)%^ 
"To $1*19(508 nm) MM (583 nm) 

365 nm ftJ!BI*B#|BJ fc. £ 3&ft#tt^{b©«(Momi ji) 6/i 
g/ml ©ge^-eajgbfc. «Sfri©^*W»l!:-r5fc»K^firfcpV^ 365nm 
©3feT?3fe**fcfTVM70 nm 3^650 ran *•?©£#*'<* h/HSrSMfebfc. 

0 2 1 {4, 365 nm ftMM^ J: 5M#«^©»(Momi ji2) 6 M 
g/ml ©®e«-eSS^LfCo ^M#:^©^^TOf-i"5fc«)t^^||V>365nm 
©#T?#38fc&fTVM70 nm^b 650 nm£-?©M*^ h Lfc 0 

02 2lt 365iim3fcTOM^«3:5^#tt^{b©«l^(Momiji4)Sr^i-, 6/i 
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g/mi ombrnm-cmfevtc MM^tfom^mK-r^tM^m^m^ 365 nm 

Oft-Cft^&SrfiV 470 nm^fe650 nmfCOf^^^ hA-£$J^Lfc 0 
HI 2 3 tt. s HeLa «ftT^ft#tt<£&;ji££^1- 0 
Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

410 nmTO, mm%m^ m%mm*zmmx+ftvtz. B 

H24te, 12.5%T^y/VT5 K^;W (Pseudo -native SDS/PAGE) X*<DW.Wl'* 

WT (Momiji) : Eift 
dl6 : —AW 
ml6 : 

El 2 5 te s 365 iiMlitilOS*^^^ b/V(dl6)^-fe 
If^fttW (518 nm) 
MftfW (591 nm) 

i2 6ll, 365 rmymMW&Vlkft^? WKml6) &7jrf e 
WC&%t°—? (518 nm) 
^l&ftfc 0 -^ (587 nm) 

&w * mm-r % fc <dmh&(dw 

(l) ^^ofiUfgSSt 

*3§^tf>^-tf>£i!fgSfm> ^D^yf/f^ (Anthopleura inornata) 



10 



WO04018671 [file://C:\Documents and SeltinnRtevanb|Desktnp\D O csforAJ\WO04018671.cpcl Pa g e 12 of 118 



WO 2004/018671 PCT/JP2003/010628 

( 1 ) RHKli*&&# 6 0 5 nm-PibS ; 

(2) 6 0 5 nml:i3lt5^tt#p4 7 5 5 0"efc5 ; 

(3) ftM#tttf>pH^gtt#pH5~ 1 0 T?££*C*> 3 : 
#38W©»^©£*SeWW\ ^D^y^ft? (Anthopleura inornata) 

( 1 ) Rl|tii:fc3ft*tf 5 5 3 nmf$>5 ; 

(2) 5 5 3 nmHl*3tt5 i E-/Hft3te«»39 s 2 5 3 0 0"C*)5 ; 

( 3 ) «lfc#tt© p Hl8Ste# p H 5 ~ 1 0 -CSSfftT?*)* : 

<<V MV^f?-*? (Anthopleura inornata) fi % 9 6 U & 

IUjE U < LTV 1 * 5 0 P*tt«#irafi-CP©**>0#*»6K:»feS 

&fc*LTV*3. ^J/My^ft^ (Anthopleura inornata) 

fc*3, ## I f 1 £JrF©ili60!l"T?tt. ^U/Wy =¥^ir ^ (Anthopleura inornata) 
•fr* (Anthopleura inornata) V ^r^f ^ ^ 5>*BK©feiief 

<5o 

*3sw©*-©fe*ges (Be-o ra\ KTomsfli-c^ao, w.um 

*ft*#6 0 5 nmT'fct), *7t> 6 0 5 nmte:|8tt5*/Mft*«ftW:4 7 5 5 
0t?fc5 o 

^P5 5 3nm-CfcD, ttc, 5 5 3 n mfc:fcrt5*A'fflM6fl«fctt 2 5 3 0 
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J&vfe, ^SjCftliailt (1) FRETOT^t^^ 

AOPMSfcHJffibfcD, fe^VNfi (3) iei©7 5/i@3?iJt 

tll^lt© fJflS fit *i> ft V \ 

( a ) E^iJ#-t 1 XI* 3 fCfB*fctf>7 ^ y IHB?!l ; XK, 

(b ) EW-f- 1 xft 3 \mm<DT 5: y miH^J^*5VNT i t>wm<or %;m<D 

lH20fil> »*t<lil^e)10i % J:0»*U<ttl*>e>7fl % 
£ L < W: 1 b 5 flrte'fl?* L < tt 1 * 3 flS«Sr*!*-t-S. 

Tfc«fcl\, ft*5, *Kl|X#ttOpHj8Stt», pH5~l OX*gfe-VhZZ.k& 
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^3£*g6«tt&3fe*mfc^3&u*v*t>©T?fc5. *38wt*sv^», m 

(Anthopleura inornata) £3fe<D c DNA7^ ^7 U —feflMSti: LT P CR^rff 

5 £ fc J: t) ,#3&W©ft*ge««: K-t-5 DNASrJ&#-r 5 - 3 0 
r o D N A fr & 3 fc^Af * £ J: 9 % W ©fc$g e» 

(2) *ftft4>£*g&Jl 

*58W©KS— ©Ibfcgefttt, tafyi (Trachyphyllia geoffroyi) 

i !J»ft^fe*filcaB{bb,jaiBft*:»*#S5 o 8 nm(Jft) 
5 7 2 nm (*) "Cfc 9 % ^3fc«^:ftJ6^ 5 1 8 nm Oft) &tf5 8 1 nm 
(*) ; 

(2) 5 0 8nm»O&tf5*/Hft3te«ft Gft) #9 8 80 0M-1 cm-lT* 
5, 572 nmfcte»t5*/UR3fcflift (f)^6 040 0M- 1 cm- 1 ; 

(3) IfW^O. 8 0 (M) RVO. 3 3 (#) T?fc5 ; 

(4) p H«SttfcoV\TO p K a 5 . 7"Cfe5: 

t afyrf (Trachyphyllia geoffroyi) ft, Jffflff&lbtt'f y $ <D 1 «-C % 
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IStefr&^&fc&flSU 5 0 8nm Oft) M5 7 2nm (*) 

■CfcOx 5 1 8 nm (Si) &l*5 8 1 nm (#) T?&£ 0 

5 0 8 nmfcfctta^Mftftfliafc (») Ii9 8 8 0 0M- 1 cm- 1 Tfc 9> 5 
7 2nmfc*»t5 j e/HR3fefiUR (#) tt6 040 0M-l 

fc£oX!&m<Dmi& J $>&'%<D^*-*yy (optical marking) ^RTlg-CfeSo 
( a ) B£|#9 5 tCfBttOT 5 J ; Xits 

n : 

*3SMO»r.O«*Sefltf4» TU* (Scolymia Vitiensis) 

( 1 ) SftttQJlBJiK: i 9 bft&Kmb U Mtt^ft A«s 50 8nm(|) 
£1*5 7 8 nm (#) Tfc 9 , 5 1 8 nm (ft) &tJ*5 8 8 nm 

m -e&§ ; 

(2) 5 0 8 nmfc:fctt«*/Mft3teiS8fe (») *1 0 2 2 5 0M-1 cm- IT? 
£>!9 % 5 7 8 nmfcfettS^/HftftflMBc (30 ^7 6 9 5 0M- 1 cm-lffe 
5 ; 

(3) (&#) #o. 4 3 (HO &tfO. 5 1 m TtbZiRXfi 
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(4) ftfi (5 0 8nm) OpH«SttH:oV>tpKa#5. 8T?fe«J N (5 
7 8nm) OpHMl:oV^TpKa^6. 5-Cfc3 0 
Tf^Wf^rf (Scolymia Vitiensis) ttH*ttO¥ftfy=ftf, 'MB 

So 

ltfe36>e>*fet3E{kU, Mltt*&Jia'5 0 8 nm (») 5 7 8 nm (30 
■Cfct), f«S5li5 18nm (f%) &tf5 88nm (*) ffc5 0 
5 0 8 n mfc^WS^/Hftft^Sfc (jf%) 1 0 2 2 5 0M- 1 cm- 1 T'fcD, 
5 7 8 nmfcfettS^/MftftfRjft (*) fit 7 6 9 5 0M- 1 c m- 1 Vh% 0 

iaot#S©afi, l&WXttSeStO^— (optical marking) a^ti-? 
( a ) iS?IJ#-§- 9 fc|B*fc<0T ^ y ^fa^IJ ; Xte, 

(b ) @B^ij#-t 9 Kum^r $ y ^ie^jk&v^-c i a»e>afcfi©r s ymvx^ 

n : 

*»W©»3te5eSt©ai©A#«fc LTtt % iB^J#^ll^ 13 % 15X«1 

7 ©ftr*ia»fciB«t©;r 5 y miB^ij mats & sr#¥*f tb5 0 
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fc&SU pH«Sttftif©g|#ttH:, @BJiJ# 

1 5 X\t 1 7 tCfEt&LfcT $ / »E?Uffit^j!lB^|#-9- 6, 8, 10,12, 14, 

SrKW-U *n6>Sr^v^±IBL/tJ: 5*#ao^*P©«3te5e!K«>c DNA^ 
p-v^SliiLtP CRSrfr? i 9 > *3SWoS3tseKSr = - K1"5 
DNA«rMtSrtiS-Ct5, ##W©$ftgeR*r=«- K1--5DNA©-* 
©BfJt*±lBLfcPCRfcJ:9#;fc^fcB\ ^»UfcDNAWf>tSr*#K:*€ 

*«a*&*.8ti?fc «t 9 igft-f-s iita^ = - K1-5 d n 

(3) *3&0i©DNA 
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(b ) 1 \cmm<DT $ ;mimz&^x 1 ^^mor * ;m<Dx^ 
( a ) 2 Kumom&mm x\t, 

W&\ : 

(a) IB?lJ#^-3^|E<fe(7)T^yMiB?lJ^3-K1-5DNA ; XI*. 

(b ) ia?ij#-s§- 3 (cis«(dt s: sm&mc&^x 1 *^tl©7 ^ /m^k^ 
mm%.v/xnm\i*Gir?>7 $ y mmttu KM^ttsies^^ 

-K1--5DNA : 

©jifti-^ <7)^ia?ij w-r 5 d n a # w ft 5 <, 

( a ) i3?rj#-5§- 4 \z.wML(om.mmm xn^ 

( b ) 4 Kmm<ommiF\ k&^x 1 bii©ss©^ ««t^ 

IB^IJ : 

(a) m^m^5^mm(DT^/mm^^- ki- sdna : 
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-f SDNA : 

(c) BW#*6lClB«©*»B?l«:5(n-5DNA;Xtt, 
KTO»©DNA«bil5 0 

(a) e^ijs-^ 7 tctEfW) r 5 y mia^j & = - pt«DNA;m 

(b) KW^8fcffitt©*£gK?IJ&#-*-5DNA. 

*55W©»-©tt3feSe«Sr=-Ki-SDNA©^{*:«t LTfi, ^TOfaft 

(a) E5(l#»9lt|Stt©T$/»K?lJ«: = -K-t-SDNA ; Xtt, 

(b) mm#9\ztiM<D7$s&&MK-&^x i *>e>M(OT$ ;&<d!k^ 

tSDNA : 

.(c) |B^J##1 0(^«^mSiE^J^1-^DNA ; 

(d) 0 K:f5ite©mSiS?iJ£*5^T l^bftfl©«S©^, SJ&R 

*38WO»-O^Se** = -K-r5DNA(D35*5A^i LTti:, £TF 
<D^HA»©DNA*sajfetf 6>tu5. 

(a) Bfll**ll» 13, 1 5Xttl 7fc|E*©7$/ttE?g$r = -K-raD 
NA ; Xft, 

(b) ffifll##12, 14, 1 6Xttl 8»Jl|Btt©4SSS2RISr^rt-5DNA. . 
51, WJIte^^-r-Srffiv^y^^—^aEHRlS (PCR) lUotM 
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$)x.k£. Molecular Cloning: A laboratory Mannual, 2nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 , M.T$\Z. Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fc|B^ 

(4) *3SW©j&*lft^^^- 

nana© *v ^ Kisia^ji'* *k t #ms» satsfco-efco-c 

^ • v/l/^^i-y^ • T^y^-^jt^-T" (Bacillusstearothermophilus 
maltogenic amylase gene), '^f'f'^Ts • IJ -7 =. 3}W $ * a 7 5 7 w " ^St^^f" 
(Bacillus licheniformis alpha-amylase gene), /^/V* • T $ P JJ ^7rfi 
'BAN T 5 ^ ~if jtS-?- (Bacillus amyloliquef aciens BAN amylase gene), 
/<=}-;V* • X • T;V^ U ^nxT'-^it^-T- (Bacillus Subtilis 

alkaline protease gene) <t> L< tt/^/V* • T^/V* • S^—tfjtfc-?- 
(Bacillus pumilus xylosldase gene) CO 37" P * 7tfi7 7—$? • 7 J*?<D 

PR^lXttPL^n**-*, ^CJ&K© lac, trp£L< tac T'p*-* 
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KJJ i^P*— P 1 0 7"D^^ t-f^777 • # JJjfcA'S.* • tfU^ 

(DT'p^— 9, 7;V3-;vft Kn^t-' t?afc6r-p7*ei^— TP I l7n* 
ADH2-4c^P^-*&^Wfe*t5c 
^^0»T'M-5TBM^-7 P P ; t-^©f!li LTtt\ ADH3^P^tfctt 
t p i A7v 

SfcttJtMifcoVvrttTP I 1 *-^*-*;gL< 14ADH 3 

;V^5E1 b^*3fe©t>©) % fe^3iy/Ni/f-E5!l(^x.tf SV4 Oxy^yf) 

te^xm^y^yy-wmmz-ftTT* ; v<< fr* va rna <£r=«-Ki-5k 

W^^-t-5DNAffi^J^A#bTti<> ; e©-^Jt ITSSV4 0IM(^ 
*-itm MZ-tZ, '^t Kn|S^^«-f (DHFR) SfcfiSo'-fry 
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(5) *&w<DK'wmw 

«tfLm»^!l^ bXfi, HEK2 9 3HR HeLafR COSlfflR B 

5>lBIJ&^3§tf bft, n-r^-fe* • tUfi/x (Saccharomyces 

cerevislaej^fcfi^^^ w<i ±X • ^/Wf^U (Saccharomyces kluyveri)^ 
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DN A«««5*^±^fe#K:|a*a^lftlftxL^i3Wlja*#5 r. i \zl i 

SrftA*Bjatc#»A UTS AMmii^k^jt. !M/W* 

<5 (#!lx.f£ N Baculovirus Expression Vectors, A Laboratory Manual ; 
Awyh./nha ^V-€^7-^tP S?— , Bio/Technology, 

6, 47(1988)^{C|B^) 0 

(Autographa calif ornica nuclear polyhedrosis virus) 4£ ^ffil^ <5 i £ 5 o 
SMiai LTte, Spodoptera frugiperda ©WHWHUS'T?*)* S f 9, S f 2 

-r^aTVK /75»— ^J-vy'T^K-XrV^-d. H. Freeman 
and Company), ~ =l — 3 — ^ (New York) , (1992)], Trichoplusia ni CDlPllJfflJlft 

t'fc^H i f i v e (^yif hne^^flj^fcffiv^r 

y *K7 3 V^^tf 5 - t #"0% 5„ 

&*r«&#®#*4fea»^ :raH0£&jt*¥fetii 



22 



WO04018671 ffile://C:\Documents and Settinqs\evanb\Desktop\DocsforAJ\WO04018671.CDg] 



WO 2004/018671 PCT/JP2003/010628 

-X^(D\si?l'*m^1zm4*l'&Wk9u^Yy7'7 4*-m s S-SepharoseFF(:7 



(6) ^wcfessseKxt^-t^^tfist^geflrofUffl 

fifebfcgsW"Cfe«fcv^L, jtfc^^&x&flyk: «fc 5 tfsjR Lfca*Jfc*.§c Site 

^M©ftMSr^Dft5»-oi: Lt, FRET 

(cfp) x-mwiLtcm-<Dft*ks n-o&ftm&ntxsxo 
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Jtft£3teSfiJt (YFP) -C«l|LfcJ(5-©^i:«r*#S*5^ t^J:!5, ft 
fe£3fcg&« (YFP) ^7^W-^i:LT^$*, fT^Hbfcg&« 
(CFP) tKt^Ht^**, ift©ra?FRET (&3te#B*=*/V 

U U *>9-#£>£lt (T 

#3&W©6*g65ttt, #t % FRET <&3te#»^*/l"¥-te#9 tdfcttS 

SiJ(D»W^SU(Dm^eKt«^ (#2 Srf^K1"5o ^UT, 

f-©Iqft h % 2 ©gli^fr t Srfe SftMB $ ?§t5f3fe^^t5 C t K X 

•cfciv^U *BJiart-cfTort>J:v^. 
(7) *38Wom*«e«XW^*^tf»^3fe«&*©fUffl 

*»W©»^5tSe«©»#^JSfelcoVNTr4#|{:f|fi||jRW:«:< , ib¥&&\z. a 
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5 t Its 6 5tT % J: v n t , X-fiflfU: J: 5 fER L *JE & 

JtT"£>J;V\ 

ft5wiMlTfc5, *M^©BB^^SB^J##5, 7, 9, 11, 13, 
1 5X1*1 7^|5^LfcT5ymffi^JZtVSajIJ##6 % 8, 10, 12, 14, 

lei 9, 3fao»^3tegEeR*=»-K^«DNASr#5ii*ST?#5. 

&k«&t ^ / ^ia^j i ©iB^a esc t vxmm u ^f^N 
i * > 3 y & if m j: v) fflj&ft KmA-t s , maa x*mi z^xm^ 
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m e = - k« d n a^ibs $ htz^t ? -*mm u - 

K&^xm^btbZ^f-b Ltd, ^fcftJPJHi&v^ »WM 
T-f± v TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 : 327) N TpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) , 
TpRc/CMVj (4 >-¥hv?l/#M), r p CDM8j .(-r^fho^VthM) &i?#x & 
r p RS303j , r p RS304j , r p RS305j , r p RS306j , r p RS313j , 
TpRS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122:19-27), TpRS423j , TpRS424J , T P RS425J , TpRS426J (T. W. Christianson, 
R. S. Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

'MB, BalbC-3T3»> NIH3T3 CH0(Chinese hamster ovary) flBJfe, HeLa M 

IS, NRK (normal rat kidney) fflJSU TSaccharomyces cerevisiaej fc¥(DffiMMffo, 

tt&w (e. con) Mmft¥%ti£m-rzzb&-e%5o ^^—om^mik^ 

fc*»#**fc»*«3teflfa«*llll»rt-C3m**, 38i-«»3feSr*=^— 1-5 

* * h Lfc« jr»«-?«*i-5 r. t k ± 9 mm {-*3 w- 5 s e «x 
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yh 09) ^mWft^W. (ATTO x^^/W^-^T^y-r-^-) Jfcif^ffiVNT 

^5 1 8T-&5m&£^ft-r5#3*«:> mMft4 9 0~5 1 Onm, S)fe5 10 
~5 3 0nmggO7^/^-Mt5r ££W£LV\ ©ig^iSA 
#5 7 2nmffc!), £ftH:*:&;K# 5 8 1 nm^&S^&^titl-rS^te, 
,Mft5 60~575nm % tbfe 5 7 5~5 9 0nmgg©7^/^-Mf 

#51 8-?&5j&t££&tti-t-5#'a-f3\ K)jgft4 90~510nm, ^5 1 0 
~5 3 0 nmUm<Dy J /ls*--$:®im-rz>Z.k1)W*^\ $>&^*&* 
#5 7 8nm^^ 5 8 8 n mXh^^^ktiHr^m^n, 
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&myt5 7 0~5 8 0 nm, %tft5 8 0 — 5 9 5 nm»7-f;^-^t 

ikybmumzm^tc±mi&v<Dmf%wi£znom&\az, mmmxm%- 

CCD %%mirz> b !? f&3£^£ W ^ mii^^»^^r H 1®7tr^tc 

(8) *&W<D*y h 

«i^^«ttb^ #^iW«HciEiteLfc£*^im si-a-^SRs dna, m^- 
«ufc^§s«s i^t3tiei> dna, 

(1) total RNACDttttl 
mfcV^V /W y^fyf-^^ (Anthopleura inornata) Sr^fc,, $if£Lfc^y 

/Ky^^ft^ £?L&-e## , mmm. 1 ^7 -MCTRizor (gibco brl) & 7. 5 
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mlJOx.t^'WXU lSOOxg-ClO^WJS^Ufc. ±ifc^Pn*/VA 1.5 
ml*JP^ 15g>M«#Lfc*, 3^W#SUfc 0 7500xgT?15#Wai&Ufc. 
±?jf Kl'f y^P/NV 3. 75m 1 fcin*^ 15 S>|B|J*#LfcflL 10 £ffl#ffi Lfc 0 
17000xg -e 10 ±*fc*K 70%^* 6ml ^JP^T 17000xg 

T* 10 #W3S&Ufc„ ±m&&Xik®L& DEPC * 200 /z 1 Ti»L7c 0 DEPC tKT*^ 
# Lfc total RNA & 100 LT 0. D. 260 £ 0. D. 280 (D^Mfe UT RNA ft 

S^rSlIofeo 2. 2mg <D total RNA £#fc 0 

(2) First strand cDNA <D&I& 

total RNA 4 /i g First strand cDNA <D&$,* y b "Ready To 

Go"(Amersham Pharmacia) <fc 9 cDNA(33m 1) Sr^fifc tfc 0 

(3) Degenerated PCR 

-a-l&Lfc First strand cDNA(33 M 1) ©^3^1 L*C PCR %ftitc 0 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (BB?!l## 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (MH^J#-^2 0) 
I(i>f;^ RfiAXttG, Yf^CXttT, VttA.C XttG. D fi A, G Xfi T, S 
\t C Xtt G, H tt A, T Xtt C 



PCRKJ&$cM 

7^7° W- b (first strand cDNA) 3/xl 

X10 taq /^77- 5 *e 1 

2. 5mM dNTPs 4/zl 

100 M primerl 1^1 
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100 primer2 

5 y Q 

taq polymerase (5U//t 1) 



PCT/JP2003/010628 



lul 

35 Hi 



PCR£J&&# 
94*C 1#(PAD) 
94°C 30 # (») 
52^ 30 fp C7"W^ 

72<C 1# C/9>f 



±Mz*v-y7* 30 *m * Mtv \7=^yy ^ja£ f/i'Zkte o. 3<c 
W fc 0 30 f--r * /^(om&tt 431C0 

72<C 7# 

-m @ © pcr sjs-c#e>tb^*K^* 1 At 1 *y ^ w- h t lt, t> ? —sua 

C*#T?PCRfcf?ofc. T^n-^^m^ttT\ 350bp Sr^JDttiU iit 
(4) ^:/*P~~^&tfi&Kffi^J©&£ 

iff© Lfc DNA $rtf £ pT7-blue vector (Novagen) l^/f^-Va 1 / bfc 0 *M 
tfe (TGI) h7 4 /^7t^- v'a ^UT7 ? /V-^!7-i' MrW^g VSrfrV\ 
eVN3P--07cM«t S> plasmid DNA£*tSSbT, JfA&ftfc. DNA »?#<£>t!£ 

£r?-©i&3£B#l JtR LT •£ © DNA tt£Eft#£dfcS 6 A & 5 a» 
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(5) 5'-RACE*£ 

Degenerated PCR X»nbtltc DNA MK<D -5 tc#>\Z. 

5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
£JS^T, 5'-RACE&£firofc 0 mMtLX (1) T?lSLfc total RNA&4/ig 

dC-tailed cDNA©-^©!^^ 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB?iJ#-^-2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (SB^J#-^ 2 2 ) 

I V^S:*-r o 
-0B©J(MHfctt 
5'-ggccacgcgtcgactagtac-3' (primer5) (|B^IJ#-§- 2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (E8I## 2 4 ) 

T#v-x?/wmm'?&&ztiit 2oob P ©/^ k*«j o w uwssufc. 

Ift£! L fc DNA Brtf & pT7-blue vector (Novagen) lC 9 A V- *S s ^ Ufc, *fl§®#c 
(TGI) h7^7t^ *-*/3 yLT^- ^^'Y h*V'^^g^ffV\ & 
^=rp --o^jf^j; 0 plasmid DNA ^tSlt, #A3*UfcDNASrtf©*t£E 
^U^r DNA * o^ir-lc «t 5 Sfcfc Lfc 0 

(6) 3'-RACE& 

Degenerated PCR "C# 5> ftfc DNA »f © 3MBfl8fl#f±* ( 4 ) ©&£E#|fc JgT?# 
^MSI^iLfc/y^fv-ity dT "^-© PCR #3! 
tit ( 2 ) "CHS tfc first strand cDNA £ 3 /z 1 flfeffl Lfc e 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (IS?!l#-5§- 2 5 ) 
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PCRgJ&SB&lfife 

Tyy^—h (first strand cDNA) 

X10 taq /^y77- 

2. 5mM dNTPs 

20 nU primer 7 

10 mM &)) dTprimer 

^ V Q 

taq polymerase (5U/ fj. 1) 



PCT/JP2003/010628 



3jul 
5/il 

4/tl 
1/xl 

1^1 
35 Ail 
lul 



94^ 1 jfr (PAD) 
94°C 30f>(») 

52*C 30# (/7'f-7-Oil'MD7^!)y^) 
72<C 1# (/7^-7#ft) 

±|E 3 * x S> 30 * /Wio 1t 0 
72<C 7# (ft^cO#S) 
4°CT'{fc& 



T^fo-^y/U«ft«c«)T? N iffl^tufdfo lOOObp ©/<V K*«Jt) UJU WSSlU 
fc. fif £1 L 7c DNA »f Jt £ pT7-blue vector (Novagen) |t7^^" ^g^Lft. *fl§ 

6v^D=-<z>:*:ii§]g£?> plasmid rattfcffifaULT* if A£ftfc WkWrftcomM 
DNA i7 =c yf— {c J: 9 Ufco # fe^fc^fi©«aEE5U«:K?!l*© 
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IU CjfflWft*!) ^dT^v^ftiLT, »A-1© (2) T« 
Lfc First strand cDNA %$mt UT PCR £frofc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (IE?IJ#-^2 6) 
PCR 

(first strand cDNA) 
X10 pyrobest ^yVy — 
2. 5mM dNTPs 
100 )uM primer 8 
IOOjuM *}) ^dlVyj -r— 

^ y q 

pyrobest polymerase (5U/ /* 1) 

PCR£JS;£# 
94"C 1#(PAD) 
94*0 30 # (») 
52°C 30 # {y°y4 - r r—(D0M- r ^<DT 
72"C 1# (7°7-r-v-#S) 
±15 3 * x 5/ 7°£ 30 f--f ^ Mro fc e 
72^ 7# 
4 < CT*{£^ 

7# P-;^HZ>mM»-C\ Jtifi^tbfc^J HOObp (D/^y K<BD>3 fflU M 
LTpRSET vector(Invitrogen)tf>BamHI , EcoR I ^^i^^i? n — -^LT, 
*l§®$* (JM109-DE3) ^^Hfc. $g^&ttN»£His-tag2$tt< £ 9 
3y^b7i?h Ufc:(0-C^g &f4 Ni-Agarose gel (QIAGEN) Lfco 



3 M 1 
5m1 
4m1 
1/il 

1/xl 
35/* 1 

1^1 
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*ifeWtftJH©^i3 h=-/\»Kmi1t 0 -Wfe5HSfi®SrB e-GhtitZ-t 5„ $k 

»JA-3 :&mm&n (Be-G) (D&M 
(1) 3feM#tt©^W 

20mM&^6 (Be-G), 50mMHEPES pH7. 9 ^fc/gV^M*-^ 



«1 

















1 Be-G 


605nm 




47550(605nm) 




>pH5T?£L 


229a.a. 



(2) pH^tttf)}i!l£ 
• 50mMOTIE^ig«^*-eMeKcOP^il5l^^^ h/W^^Lfc (02) o 
#pHCDi^«^(m^ii«9, 
pH4 x 5 : Bms<y7 7- 
pH6 : 

pH7, 8 : HEPES /<y*7 j — 
pH9 x 10 : 

0 2 (D&gkfrbftfrZ <fc 5 t» pH5~10 X-K'-?CDm*$:feLX^t£ 0 

( 1 ) total RNA (D^IH 

$H$<Ds<y /U4 y^f^^-^^ (Anthopleura inornata) %%^tlo W^Ltc^V 
M y^ls?-^? ££Ufc-e## , mm& 1^7i ICTRIzor (GIBCO BRL) £ 7. 5 
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mliWit^^XU 1500xg"C10^re3i'C.>UfCp lll^no^M 1.5 

ml^lii 15 3»fLfc, 7500xg^l5^^U7c o 

±.m\^y^n^/-/V 3. 75m 1 ^Mx., 15 bfc^, 10 

17000xg 10 ^Kii'i>Lfco ±tt^^T 70%^/-/U£ 6ml MZ.X 17000xg 

TMO £®&>b htc 0 if^tltS^ DEPC * 200 1 X®MVtCo DEPC 

*P bfc total RNA £ 100 ffrfc#*5 UtO.D. 260 t 0. D. 280 LX RNA & 

S£ril!jofc„ 3mg (D total RNA ^r#fc 0 



(2) First strand cDNA <£>"o*fifc 

total RNA 4*tg Srffiffl First strand cDNA y h "Ready To 

Go" (Amersham Pharmacia) t <t !3 cDNA (33 » 1) Lfc„ 

( 3 ) Degenerated PCR 

Ltz First strand cDNA(33 n 1) <0 ? % 3 n 1 £»M i: L~C PCR &rfio fc 0 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (BB?!)#-^1 9) 
5'- ACVt&DCCATYDGVAAGAAARTT -3'(primer2) (IB^J##2 0) 
Ite-lV^, RfiAXflG, YfiCXfiT, VttA,C X&G, DfiA,GXI4T, S 
teCXttG, HtiA, TXttCW, 
PCR RlSStlftfife 

(first strand cDNA) 3^1 
X10 taq /<yyy— 5 m 1 

2. 5mM dNTPs 4jzl 
100 juM primerl 1# 1 

100 n M primer2 1 1 



WO 2004/018671 
S V Q 

taq polymerase (5U/ 11 1) 



35/z 1 
1/zl 



PCT/JP2003/010628 



94"C 1#(PAD) 

94<C 30 # G(Btt) 

52*C 30 (^y-f-^-tD^^T^- 

72t3 1# 0/7 ^-f**) 

TiftCo 30 ^ /IstifOUm* 43°C 0 
72<C 7# 



-®%<D pcr KJ&-e# btufciSTOfe l n 1 £x y b t LT.fc 5 

(4) i^^^p-^^^^Sia^JcD^ 

fft& bfc DNA ®fJt £ pT7-blue vector (Novagen) \Z. y 4 tf~-*S 3 V Vfc 0 ±B§® 

W (tgi) }:h7'y^7t- * — i/ayut^v- *r7^r h-fci^S/s vfcf?v\ 

£V^P^-<D*:fliitJ;l9 plasmid DNA ^©JUT, J$A£*bfc DNA PKftf©^ 

^ (d^ssb^ij t Jttfc l -t © dna assa^ij m e ft t ©tfc s a» «r$i 

ifbfCo MMSa^cD-iglJ-efe^ir^JifLfctW^IIL-C, 5'-RACE&*5«fctf 
3'-RACE J; 3iHs^:£*<Z> ^ * ^Sr^To fc 0 

(5) 5'-RACE?£ 



36 



WO04018671 _ [fi!g7/C;\Documents and Sftttinos\pvar^nesktop\DocsforAJ\WO04018671.cpcl — Pa ge 33 of 1 1 8 



WO 2004/018671 PCT/JP2003/010628 
Degenerated PCR T^fbttfc DNA gUt© S , m<D^WM i k ; &:%.'r % tz&iZ. 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
£/8^T, 5'-RACE^fTofc 0 mmt LT (1) Tff®Lfc total RNA £ 4/zg 
TO Lfc„ 

ft&<Dm&&%:<D DC-tailed cDNA <D— |e| g (D^^KM 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (S?IJff 2 1) 
5- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (I33W§-2 2) 

5'-ggccacgcgtcgactagtac-3' (primer5) (IB?!J#-^- 2 3 ) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (IB?lJ#-S§- 2 4 ) 
(Dyy4^-i:m^tz 0 PCR^jfe&tf^m^s/ h©/n f =*-Mzmttc 0 

T-ff n -*y/vm^fbT,i|i|g£;Ji,/c 200bp (D^ KSr-gJ 9 ffl L,S|t$!l Lfc„ 
»M L fc DNA Wf ft & pT7-blue vector (Novagen) \£ y 4 V 3 V Lfc 0 ±MMV£ 
(TGI) \Z. h7^7t- — i/ayLT^W ifr? 4 h±\s?->3 y%n\<\ S 
V^P~-tf)*:j3§0.J:9 plasmid DNA £rffif§£! LT, jf A£ tbfc DNA #r#<D&g@B 
DNA i/—J?3L'yy"—{Z.£. *) fcMhtCo 

(6) 3'-RACE?£ 

Degenerated PCR "C# bttfc DNA mft<D 3'ft!lgP#«:, ( 4 ) £>i&gffi?IJ$:£T# b 
tbfctilf&Sr^K^fl Ufc-7°7 >T ^- ^-y =f dT PCR T?#fc„#i! t 

LT ( 2 ) X*mM L fc first strand cDNA £3^1 ftJB Lfc 

ffr&Lfc^^-fS 
5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (S2FU#-^2 5) 

PCR 
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y-ls-fV— h (first strand cDNA) 

X10 taq ^77 ta 

2. 5mM dNTPs 

20 primer7 

10/itM ^rV =* dTprimer 

* y q 

taq polymerase (511/ n 1) 



3jul 

5 ul 
4/il 

1/il 
1/xl 

lul 



PCT/JP2O03/010628 



94°C 1#(PAD) 
94t: 30#(») 
52"C 30 g> (^7^-v— (D^l 
72^ 1# (^-f-e#*) 

±|B 3 v 30 1M * /WTofc 
72^ 7# 
4 < Cf« 



7t 0 Wk t fd DNA Bf & pT7-blue vector (Novagen) {£ 9 ^ a f L ^li 
fiV^a=-<D^^«t •? plasmid DNA Sr»« b t , DNA W#©*U£ 
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tz First strand cDNA frft|£| t UT PCR =Hro tc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGnAAAGA -3' (primer8) (@BJIJ#^"2 6) 



PCR&J&M/& 

^TV— > (first strand cDNA) 3ul 

X10 pyrobest /^y77' — 5ul 

2.5mMdNTPs 4u 1 

100 uM primer8 1 M 1 

lOOuM irV =fdT7°7^^— 1"1 

^PQ 35ul 

pyrobest polymerase (5U/ u 1) lul 



94*0 1#(PAD) 

94t: 30 fp mm 

521C 30?> {^y^-^—fDmWt^fDT^-Vl^^) 
72<C 1# 

±IB 3 * x y ^£ 30 ^ Mro fc„ 
72<C 7# (*f©ttft) 
4 < CT*{£# 

rtfn-^^i'OS^Ift^ mmtsfttzm uoob P <z>/^ MDtliU fitig 

UTpRSET vector (Invitrogen) » BamH I ^ EcoR I UtiL^.^-?? n-^yfVX, 
(JM109-DE3) -e^^^rfco ^^fi«N5fe«^His-tag^f 5 J-< «fc 5 ^ 
ay^f7^h bfc <£>T-3i§3^ & ft Ni-Agarose gel (QIAGEN) XffiM Ufc 0 ISSSlO 
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H3g#|B-3 (Be-R) (DftM 

(i) %m$>&<om%x 

20/tM&$5£* 50mM HEPES pH7. $mfr*R^XWSL*'<? h^£$j£Lfc e - 
& (Be-R) ^fi553nmt£MOfcW^fg&fe;hJt (^2, EI3) 0 



^2 

















1 Be-R 


553nm 




25300(553nm) 






229a.a. 



(2) pH«tt<Z>$!l£ 

BOmMcDTlEc^W^T^eKoTO*^ W>£«Lfc (@4)o 
# pH <D»i&te#:OiI "9 ^ 
pH4, 5 : S^7 77- 
pH6 : 

pH7, 8 : HEPES /*>y 7 y — 

P H9, io : yy^s/^yyr— 

fe^^SM^^^t3.-9-^=fTrachyphylliageoffroyi 
(1) total RNAtf>ttfctj 

Acid Guanidium-Phenol-Chroloformfe"C total RNA £rJ&fcH L-fc c 
$d£Lfcfc3-f-^=*£ Multi-Beads Shocker (£#2£fefc) Sr^-C^tti^* 
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7i;-v^tm*Mai st^ttgsjt, dna t m&ftmt 

5 0 RNA SrStedcflS: isopropanol \tin*Abir& t , JtRt bT total RNA tf* 
(2) RNAOOT 

01igotex-dT30 (Roche %M) &/SVvt\ total RNA mRNA &#gtbfCo 
total RNA 01igotex-dT30<super> Jqfft LT RMA © 2 iWB36*« b 

3 7°C-? RNA i Oligotex-dT &J&£§** 0 J5fe#ft x ftlftU Sfc, 
mRNA ^»ttJ$*Lfc±**S#bil5 o 01igoter-<iT 9 l&l^fcii.ethanol t NaCl 

( 3 ) cDNA ©ffeR 

TimeSaver £ Directional Cloning Toolbox {^\Z. Amersham pharmacia ^jfcSD 

mRNA SrapJRlb-C2ftfl|3fiSr*bfcft % First-Strand Reaction Mix (C DTT t 
Notl-dT primer b&izMz.* first-strand 5 0 Hfc:-£*l>£ Second-Strand 

Reaction Mix fciP*^ second-strand ££-J#U ffrM© 7 At?f(f3Ri-S 0 

HIJ4bfc double-stranded cDNA ©Mffifc EcoRI adaptor £{+tj\ NotI T? 3'ffiH© 
W^W, 5— ^^^^-CiitSlbT^ cDNA lUf^ (EcoRI- NotI) * 

(4) Expression Cloning 

pRSETB (Invitrogen $M) }C EcoRI.Notl h ZWitt.WMVtc cDNA ^#A, 
*B§®©JM109DE3tfclC^AbT, LA TV- ht?^bfc, r©«ct?f4fifi^ 
UV &J8#bfcl#fc&#$:aH-S n=-£*tM§bfc 0 

*■©*&& *&i 3 5?«id»fe'2fi©ie3tesrj*o3n=.-*#fc 0 J£gia?ij£ DNA 

*atyf-— |cJ:B8W£U r©^P-^£Kaede fcift^bfc. Kaede ©7 5 
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/ mim zmymomm-z 5 Kief* u *mymomn%-% 6 k&m 



(5) £3fe«Hfc0#*f 

(a) ff&Q£$£*iH 

# btufcfeR cDNA <D N BamHI 1M h *\ C *«8fc EcoRI h SrlS!tf\ 

pRSETB(Invitrogenft§g) }C in frame T*f-^^ p-s.^ LT>^J3i®0 JM109 DE3 
ftfM^fcMie ftN*«OHis-tag &*UH3 LT^Ni-Agarose gel (QIAGEN 

Yfl'tiis UV Mf&« 480nm -?®&LXmfeh (HI 6), 
£ Fluorescein (Molecular Probes tU&) t ifc^LT^ffl Lfc (^3) D 
Kaede OgftifcttSr^T^ 3 fc*rt\ 



*3 
Kaede 



Jibuti;*: 
(nm) 


(nm) 


(if 1 • cm' 1 ) 


AW 


(pKa) 




H : 508nm 
# : 572nm 


^ : 518nm 
ffc : 581nm 


& : 98, 800(508nm) 
* : 60,400(572nm) 


m : 0. 80 
3fc : 0. 33 


m : 5.7 
jfc : 5.7 


225 



( c ) pH 
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fcti Lfc pKa £_hfE©^ 3 ^{C^ Lfc 0 

HeLa LIPOFECTIN Reagent (Gibco *fc) SrflJ^T Kaede ©jtfi*5r*AU 

fco B7tt, 470nmT?jajBtT 51<tam Lfcfc©^ *A& 9 l#W1& 

JtttfflC - 3 : Kaede ©H*fle<ffc 

Kaede »B*ft:«r#J*«fc«>, i©ISI^i^^fc^}^^^y|u 
S#aUL&;h/*»g-#*>3, ^r-C, Kaede © 158 fB©M/t=^ (T) ^T/V 
(R) fc, 160#B©Ty~^ (A) S:W$y» (E) fc»&U — 4tt 
g&ftfcflMKLfc. Z(D^mfc$:Kaede2kVfZo Kaede 2 ©T 5 / ®ffi?IJ&tJ^ 
SlB^iJ £IB« ©E8I## 7 XV 8 fc-fc fi-WaN". 12. 5%T * J) ;VT 5 K^/W 
©1^://V£^LftV^^&!tl (Pseudonative SDS/PAGE) t^joV^T, Kaede2 
it Kaede <fc 19 t>fi$H-fc LX'*> K^ffi^frTc (0 8)„ HeLa »©jjfl 

JWSCBIK: Kaede N Kaede2 Sr*3l**fci# % Kaede }$& 6>*>K:iE#-C*V^fl 
/**-y£^Ut 0 Utf»U Kaede2 fc^V^TttjE^fcjfiWia^StiBifc^-^-f V 
^$ftfc»S'<*->'fc5jSUfc (0 9). 



IC-4 m #H*t»#tt Kaede *>v<* «©$)»? 
* (*) MMt <fc 5 Kaede <Om*bfr^<D&%m>&W6i&# «©iS0Wf 
&#5o 12.5%T* y/VTS Ky^©«aflc»©tt*tt, 365 nm 3fcJ»i*ic i «J 
27kDa © Kaede 17kDa £ lOkDa ©^7^ h^RKl#|tfSJl5**j3*L(BI 1 0 

JbffcK J.o % 365 nm3feflSWfc <fc U 508 nORt(I^U 572 nm ©ftJfcfflW* 
UliPi-S t vn 5 HW> fe^©m3feWtt**t 5 £. t Sr* bfc (HI 1 0 <f H:, 
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(1) total RNAOttffl 

f-^=f (Scolymia Vitiensis) Sr^fc. Tlf ^/^^f-^rf^V^— 
t> ft^fcf-^ 10 ^yA(CTRIzor (GIBCO BRL) & 15 ml JP;trJi#U 
15Wxgt?10 5HWjS&Lfco ±il^PP*^3 m 1 15g>M»#L 

fc«3#roiMtLfc„ 75ooxgT?i5^w»'i>uyt. ±m(--ry^^^v-/v7.5 

m 1 15 tHWJIl#Lfcfc 10^M»fltUfco 17000x g "C 10 #M38»t>Lfc 0 

±^£3tT 70%^* y 6 ml*Px.T, 17000 x g X 10 #Wi**C>Lfc. ±i* 
SrftTttJR* DEPC 2k 200 ju 1 T?^fi?Ufc 0 DEPC Tk^fif Lfc total RNA £ 100 
{£fC«LT0.D. 260 tO.D. 280 ©HSrSJJfc LT RNA MSrJBilofc, 230 M g 
O total RNA &#fc 0 

(2) First strand cDNA tf)-^ 

total RNA 3 Mg Srttfll L % First strand cDNA <D&l8,*y h "Ready To Go* 
(Amersham Pharmacia) \C £ «5 cDNA(33 m D J* t fc 0 

(3) Degenerated PCR 

Lfc First strand cDNA (33 » 1) <D 5 3 a* 1 i UT PCR Srfto fc 0 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primerl) (IB^J#-§"2 7) 
5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (IB^J## 2 8 ) 
RttAXttGfcjjSU YW:CXW:T&5j*U V|4A,CX»G^U DttA.GXft: 

f^-b (first strand cDNA) 3^1 

X 10 taq ^^77- 5 Ml 

2. 5m M dNTPs 4 ^1 

100 fiU primerl 1 /x 1 

100 jtiM primer2 1 fil 

5. V Q 35 n 1 

taq polymerase (5 U//il) 1 m 1 

PCR 

94 °C 1 #(PAD) 
94 V 30 # (^tt) 

52 "C 30 ^ (77 4^~-<Dm%l^<DT~~-V 
72 °C l # C/y^-faft) 

±|E 3 ^ry^ 30 -^-f ^/HtV\>^-!> ^MS: 1 iM^/i^i f£ 
0.3 tlWCo 30 1?--f ©t&^W: 43 "Co 

4 

p PCR £f7ofc 0 T^P-^y/V*^t!j"^^$tbfc^t 350 bp 
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(4) y-7?u-~>i?RTf&m'mn<D&:M 

MLfcDNA if^^r pT7-blue vector (Novagen) \Z.yH >f— fa ^Lfc 0 ~kM 
tftt (TGI) YyV*7*~t— >a yU-CX-gal^T-C^-^^xf h-fe 
l/^a ^SrfrVV 6v^n~— 0;£fl§|g<fc 9 plasmid DNA ^liLT, }fA& 
ftfc DNA $rJt <DM.W&n * DNA i/— ? ^ Vf — £ <9 U fc 0 # btlfc&SIE 
?IJ ^•ftiKDM^ eae^F^^IB^J £ Jfctfc UT ^ 4> DNA itSIB^Mim 6 

-C , 5'-RACE i 3'-RACE & J: 5 ©^e-^I^fcfrofc. 

(5) S'-RACE&c 

Degenerated PCR X# ktbfc DNA IfrtfO 5'm<DMm5,P}*&:feir% tctb K 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBCO BRL)£/|V^ 
X, 5'-RACE $x*ft<oK. 0 mm t VXD t« bfc total RNA & 3 m g L7t 0 
DC-tailed cDNA <D— HI g OlifiUlW: 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB^J#^-2 9) 
5'- AGTTCACACCATGATATTCAATATCATA -3' (primer4) (B?!l#-£ 3 0 ) 

I n4 J i/y^-fo 

5'-ggccacgcgtcgactagtac-3' (primer5) (SE^'JH^ 3 1) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3' (primer6) (ia^J#-^3 2) 

r # p -^^;vm,nw.W3x,mu § ft'fc 400 bp ^ k«t«j ?> w u*mk ufc 0 

■ 

ftSil b fc DNA ®r,Jf£ pT7-blue vector (Novagen) \C*7 4 'S* Wtz 0 
ttc(TGl) Rlh5^7*- ^-V3^LTX-gal#^ETWVv-*17-f h-fcW* 
Va^SrffV\ e^ao-- ©«|J;!I plasmid DNA^ffiMbT, }?A£*tfc 
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(6) 3'-RACEfe 

Degenerated PCR T?# bfllt DNA Wit© 3'flll»£»* ( 4 ) ©8ti£BB?!l*£t?# 

titcttm *m tctm t & r 5 w ^ - 1 *■ v =* m ■?? 4 ▼ - © pcr &$[ t 

b"C (2) "CPS bfc first strand cDNA £ 3 m 1 bfc e 

fftifc b 7*7 -Y ^ — 14 5'- GGTATTCGCCAAATACCCAAA -3' (primer7) (8B?!l#-§- 3 3 ) 

pcr mMim. 

y-y-fU—Y (first strand cDNA) 3 u 1 



X 10 taq s<?7T*- 5 jil 

2. 5 mM dNTPs 4 1 

20 iL M primer3 1 At 1 

10 juM oligo dT primer 1^1 

^ V Q 35 M l 

taq polymerase (5 U/m 1) 1 M 1 



PCR&JS&# 

94 1 #(PAD) 

94 t: 30 

52 *C 30 ^(7°7^^-©^^©T=-y 
72 <C 1 # (7°7-f^-#ft) 
±B3 7fy^ 30 1M * /Hto fc c 
72 «C 7 £ 

4 Tc-efiy* 

T^n-^^yvm^Sb-C.Jf *I £ tifc 500 bp tfV^ ttiUfiWKLfc 
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Lfc DNA HfJtSr pT7-blue vector (Novagen) Ky 4 ?—i/9 V Lfc Q *J3§K 



m (TGI) mh7^7*-^-^3i/LTX-gal«T-C7'/V > -*!7-l' h-feU* 
S/3V=HtV\ 6^3or:^)iIj;f) plasmid DNA^^LT, }fA£*tfc 

T)mmft<DM.mmn% dna ^-^yf— t^j: ti^uyto 

(7) £&cWA<DWl'& 

u-^^vtc 0 n*^, c^tc^si-s^-eyy-f^-^^u (2) 

X*mM hit First strand cDNA £ LT PCR &fr o £> cDNA £#fc e - 

(A^n-ySrMoniiji t^Lfc Momiji <£>T 5 / W^WmWi<OWM^ 9 

5'- CCCGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3' (priraer8) (|B^J#-^3 4) 
5'- CCXJCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primer9) (SB?IJ#-§- 3 5 ) 



7^1/- h (first strand cDNA) 3 ju 1 

X 10 pyrobest s*--y~?7~- S ii\ 

2. 5 mM dNTPs 4 /z 1 • 

20 juM primer4 1 v 1 

20 fiM. primer5 1 M 1 

5 U Q 35 n 1 

pyrobest polymerase (5 U//z 1) 1 ji 1 



94 °C 1 (PAD) 
94 V 30 # (») 
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52 V 30 fp (yv4^-(Dmt 

72 V l # {-fy 4 

±|B 3 * f V 30 1M ^ Mf o fc 0 
72 "C 7 #(S&<Z>#:R) 
4 VX*&W 



^JS#I D - 1 ( 7 ) "Cif i|>I £ tbfc 700 bp <Z>^ V K & T # n — * £VK£>^£kS& 
$ 9 Hi U fltt pET28 vector (Novagen) <D Nco I > Xho I «tC^fA IT, 
*A§®#: (JM109-DE3) X*mLZ^1t 0 C*iS^His-tag^#< h7 
S££-£fcg6fi Ni-Agarose gel (QIAGEN)-C^Lfvlo f»®[<Z)^{i 
ttm<D7v h=i-MZ.mCtZo &>T, JW^Ufc^e (Momiji) 

(1) &3te«M4©A¥flf 

(Momiji) 20 /*M* 50 mM HEPES pH 7. 4, 150 mM KC1 ^Sfffl^T. ® 

t)M*^ r> LfcSiJfc: Bradford &^&7t«St^i: TO*^ 

h;V<Dt 0 -^OfiJ: 19 , 508 nm t 578 nm Kmf^^^^^n^- Ufc e 450 
nm O^JUt^ 0. 002 t ft 5 £ 5 fc£ftS 6 * U 450 nm tfc 

B#©M*^ h/l^SH^tfc EGFP (CL0NTECH) Sr^BSfc. 450 im©W# 0.002 

0.6 Ufc 0 nj@KfM»« 4RT?m 1 1 t-^-fo 
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%4 





Momiji 


EGFP 


meat*. 


508nm. 578nm 


490nm 


&%®* 


518nm, 588nm 


509nm 




102250 (508nm), 76950 (578nm) 


48850(490nm) 




0.43(518nm), 0.51 (588nm) 


0.600 




pKa=5.8 (508nm), pKa=6.5 (578nm) 


pKa=6X) 


mm®. 


229a.a. 


238a.a 



(2) WK£Z>xs<? b^mk<DMfe 

*&W<D&ft&& (Momiji) f± UV (365 nm#i©<DJIt* i&t> RUs *M 

IfSt*^ h^tfmk-tZtcfr, %<Dmk*WfeLtc 0 50 mM HEPES pH 

7.4, 150 mM KC1 8HfcT?%JRLT* 365 nmtf>#;&{$ttU 365 nm "CSbSS b fcB#tf) 
%%X'<9 h/WSrSUfcL/L. &7t^7feM& 20 mM> 50 mM HEPES pH 7.4, 150 mM 

mcim&*m^Xs 365 ™<D%*mM\,tz&<Dn*^? b^zmfevtco mm 
ttjteriBi BRxmi 4Km-o n%*^ v^twm^^ y>\><om 

(3) pH^gteO$J5£ 

pH 4^bl 1 oaHNR-CKlR^^^ h^Sri: D pH^gtt (pKa) SrSRHfeLfc. 
# pH 9 , 

pH 4 % 5 : BWMy7 7 — 
pH 6 % 11 : 

pH 7, 8 : HEPES /<y 77" 
pH 9, 10 : /y^y77- 
SJfcJfelMf tt£ 4 SOT 1 2 

£Jfe0!lD-4 : Momiji <D&%M } &<D&&. 
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Momiji © 86 #B ©:?>*$ >M (E) (K) \Z. Ill #g <DT*/^ 

(D) ^r^/V^5>m (E) 142#@©^/V*$^ (Q) lr/o !) V (P) 
In, 203 #S<7)T;w=¥=y (R) £fc*^y (H) (cT 5: J J: 9 

^/VM^©^ 5 102250 (508nm)^b 127200 (505nm) fc±#U;li;6^^©^ 

^ofc (*5, mi 5RV2 d 0 *fc, % w %fm&&mz$kyt¥f&&&t> 

ofc#V>3&fe&ifeo$H-W:, (Momiji) ©-tftflX fc^TteV^pH Icj&ft 

&&t>ofc(Bll 8) 0 £©3E&#SrMomiji2 £ Ufc 0 Momiji2 ©7^7 



^5 :&3te«H4&Htt 

















Momiji 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Mom*|ji2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


.51450 (576 nm) 


Momiji4 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



$mMT>- 5 : Momiji ©#J»tt##Wfcft3te4frtt©9fcft 

Momiji © 197 #@ ©>fyB^^y(l) ^ 00 5 /BMWfcUfc. 

n ©&&#&• Momiji 4 £ Lfco Momi ji4 ©75/ SfclB^JXtflftSffiJlJ £ME?iJ*© 

#3E{fc#365 nmftJ$&N& 1 Momiji4 V^l (Momiji) 

fc&VvCtt 365 nm ^iltt 10ft& Momiji4 © l^MIHItKlftaU WbsWC 
Momiji 4 (Momiji) & Q Z k ■ 

Lfc (016, 2 0M2 2) o HeLa j»C Momiji, Momiji4 &35JB$*-C, M 
jfirtT?©410 mftm&fc&Zm*bfc^<D&yt&&C>&fc (Red/Green) 
Lfc*§*t>, Mtt^#^m3t#«»W Momiji 4 ©fi 0 jiSAVNt £ £^ L 

fc, * (00 *««t#*«lc**#tt#«*>ofc*v^3fe*S[o^FH:, 

(Momiji) ©-ttunK fe^-cffiv^pH wttae^Bsititr©*© 
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HiSfS#]D- 6 : Momiji ©ri^C^I 

12.5%T^y/VT5 K £ ffl V N T Momiji Sr^^-frT fcffi^&Sfc 
(Pseudonative SDS/PAGE) £*T? i: Momiji ttM^Sr^LTVNSr. tSr^L 
fc 0 Momiji© 11 f|©7^7^ (N) «rT/V^=^ (R) K> 29#B©p^ 

iyy (D *yvi>r~y (t) fcu 122 Sirofn^y (y) IrW^vi (e) 
k % i36#a©yi>^ (k) ^r^^y^y 00 ^ i38#B©^/w^>- (q) 

Src^f^y (L) l42#B©*Vv-*5y (Q) (p) 159 #B© 

TX/^^y (N) £7*^73^ (D) fc N 161#B©77 = ^ (A) Z±Vy 
(S) fc> 190#B©^n^V (Y) (T) 192 # B ©7 :*-7V7 

7 = y (F) ^xx^yv (Y) fcl, 196 SB©^*^-^ '(C) 1? V (S) Ii7 
^if^U 224#B*»k 229#B*t?©6T$ /KSrgiJI^t-S^iOr* 
f^i:*ofc®2 4) 0 Momiji fc|BM*fc*a»fe*^©* (00 
#tt#»5ttK£^LTV\fo(El2 5) e ^©^H#& dl6 £ Ufc e dl6 ©T 

11*09 D- 7 : Momiji ©¥*#©f1^ 

Momiji© 11 #@©T^7^>- (N) fcTVV^V 00 fc, 29#B©n^> 
V (L) ^f^=^ (T) fc N 95#i©-fyP-rV^ (I) *h1s*-> (T) fcs 

ioi#B©^yn^r$/^ (i) Sr/^y^ (v) io3#B©^yp^>^ (i) £ 

(T) fc, 122#B©f-«='» (Y) Sr^/W^5^K (E) 124 #B 
©^ijy (v) &hW-=^ (T) fc, i38#B©^v^5> / (Q) SrP^f^ (L) 
IC X 142#B©^/V^5:^ (Q) St^pUV (P) K> 159 #B ©7*^7=^ (N) 
£7*^7^^ (D) fc, 161#B©7 7 = ^ (A) H!)^ (S) fc N 174 #B 
©7x=/W77 = ^ (F) Sr^^^V (M) 190#B©^oW (Y) Sr 

(T) \L S 192#B©7^=;W77^V (F) St^p^V (Y) \Z s 196#B 
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(DisXT-O (C) (S) K s 212#g©7oi^/VT7 = V (F) Z^vi/ 

V (Y) K7^/«U 224#@^b 229#S*-e<D6T5/^^^J^i-6* 
\Z£*)m£tt£itcm2 4)„ Momiji iP#fc^?>#^^ (00 ftJSttfc 
#^^3fei|#tt«t>5ttir^^UTVNfc(El2 6) 0 r©»#:£ml6 i: Lfc 0 
ml6 ©7 ^ / K^RaMfca£E^&E?»J*©B7!»# 17^18 

jfc&HJKlJ:?)* ^U/Wy^f^f (Anthopleura inornata) ffl5fc<Dg9jl& 

*35MOfe*seft©KJR* (WWW fc££U<*#v^«>, 

*yt*38WKlJ:D, tafyrf (Trachyphyllia geof froyi) ^6*1"^^^ 

-?*-*y? (optical marking) 1 £ & 6>Kl*3SWfc «fc 9 > T 

~)3 $ (Scolymia Vitiensi 

«geR«r»^tv5o *^B^©M6Sft> «iaot^lfei^ 

*y>/ (optical marking) « C RTfrekS, #38W0&ftaeitK: 
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1. ^DMy^f^^ (Anthopleura inornata) £&©TlE©#t££W 

( 1 ) IRJlKtefcM^ 6 O 5 n mt?*>5 ; 

(2) 6 0 5nml^lt5^»«P4 7 5 50Tfe5 ; 

( 3 ) ?tW®&<D P HJSgl&J&S p H 5 ~ 1 0 T^^-Cfe 5 : 

2. ^T©W^<£7$/I&ia^JW1-5£§^£l«o 

( a ) sa»-*§- 1 K&mo r $ y mia^j ; Xtt> 

( b ) m&m-% i tsajftor 5 7 iwBflifcfcvvc i ^ »i©7 5 j moxik. 

?0 : 

3. ^<!);Wy^f^^ (Anthopleura inornata) £*<Z>TfE<D#tt£W 

(1) IWW5 5 3nm-C«$)5; 

(2) 5 5 3 nmfcfc'ltSt/HftMS^ 2 5 3 0 0 ; 
( 3 ) «HX#tt<E» P HJSSttflS p H 5 ~ 1 0 -Cg^-Cfc-S : 

( a ) S3^J## 3 Kmm<DT =• J Wm\ ; Xtts 
^J: 

5 . ft im 1 frb 4 OfilftiWJiiB*©® =» - K*t*5 D NA„ 
6. ^TOMtl>6^DNA 0 

(a) E3RJ#-§-lfc©*©T5ygft|B?lJS: = -Ki-5DNA ; Xtt, 

( b ) 1 KHB«©T 5 J gffiB^Jte&^T 1 5 7 Wt(D^s 



54 



WO 2004/018671 PCT/JP2003/010628 

- K1-5DNA : 

( b ) mm?r 3 ku&<dt $ / nmmfr&^x i a> ^m©t ^ / m<o&^ 

-KtSDNA : 

8. £HTo»^©ift36E^J**ri"5DNA. 

( b ) 2 {j:iB^^^ia^J^*3VNT i a» e>tfi©fiio^^ s&s.tf 

9. ^TWffftl^OtttiKS^JSr^SDNA. 

(a) mpm-%4Kfm<DMMmm xwu 

1 0. ft*^6^b9©fsrtb^fcfB«ODNASr*-t-5^tfex.- / <^^-o 
1 1 . 1 0 ©{pJ^^|B«^DNAX«»^ t I 1 0 Kl1Btt©». 

! 4 1^4 ©fir*ta»fcfB#<&£3&£ 6 If* 3 ! 5 d» 9 ©(rT^ 

*»K:1B*©dna, 111**1 oic»lfco»*tfe^^^^ tt**i lfclBfc© 
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1 5. tcxihv^ (Trachyphyllia geoffroyi) &3fc<£TE^#t££;|T1~5& 

RXI5 7 2nm (*) T'fc 9 , :MfeM£:R# 5 1 8 nm (#) RT$5 8 1 nm 
<*) T?*>3 ; 

(2) 5 0 8 nmfcfcttS^/HRftflSSSfc Gift) fl* 9 8 8 0 0M- 1 c m- 1 

0, 5 7 2 nmfcfcttS^RftffifcC*) #6 0400M-1 ; 

(3) 0. 8 0 (ft) WO. 3 3 m -e$>5;Rt^ 

(4) HfiR^aJft© pHftMtfcoV^TO p K a 5 . 7X*hZ>: 

16. «T©Mti^©7 5 ysfes^jsr^r-t-a^sefr. 

1 7 . m?m-% 7 me«m>t § / «eai*r*i-<5**«s« 0 

18. 7f V^tf^f"^ (Scolymia Vitiensis) *3fefl>TlB©flM4S:# 

XT/ 5 7 8nm (#) «K ******* 5 1 8nm (ft) &tf5 8 8 nm 

(2) 5 0 8 nmmS^Bfi* (») * 1 0 2 2 5 0M- lcm-lt 
5 ZSnmtt'^^WIt (*) #7 6 9 5 OM-1 cm-It* 

<5 ; 

(3) i^lK* (M) #0. 4 3 0t) RVO. 5 1 (30 X*hZ>;RTf 

(4) ife(5 0 8 nm) ©pHJ8gtttoV^pKa*5. 8"Cfc^ (5 
7 8nm) 0pH^tttoV^pKai56. 5 T?fc5 e 

1 9. ^To^*»©r 5 /»s?iJSr^ri-***sew« 
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( a ) @b?ij#^ 9 fcfB«©T ^ j wsm ; xn, 

( b ) e?u## 9 K^m&T ? y nmmzm^x i a>&»E©r ^ y &<dx^ 

n = 

2 0 . SB^iJ#-^ Us 13, 1 5 X\t 1 7 ©fittl^fciBttOT 5 / ^IB?iJ& 

2 1. ^TOW^DNAo 

( a ) |B?lJ#-5§- 5 K1B*©7 5 / ItlB^J ^3-Kt5DNA;m 

(b) B?«»*5 fc|B*©T5 /ttia^^dSV^ 1 *»fcJWl©T ^ m<oiR.%, 

f5DNA: 

( c ) MH^J#-^ 6 ^IB^O^ga^JSrW-tS DN A ; Xtt, 

(d) |B^J#-^6^fBmwMiH^J^*5 v ^l^^^^ S(D ^^ Wfeftt* 

2 2. PjlTOfifil^DNA. 

(a) S?!l##7fc|Bit©T$yKBB5IISr = -Ki-*DNA ; Xtt, 

( b ) MB^iJ#-^ 8 lc|B«<DHSiB?iJ SrttSDNA. 
2 3 . UT (DffitlfrO DN A 0 

( a ) SB?!J#-5§- 9 fc|BfW>7' ^ J m@a^lJ Sr =■ - Ri~ <5DNA ; Xtt, 

( b ) @E?IJ#^ 9 fcfB*©7 5 J mSM&^X 1 feftfl©T ^ J M<DX^ 

• fSDNA : 

( c ) mvm^ i o u:iB«t©iiafiBW«r**r * d n a ; x&, 

(d) m\m-% l o {z.mWt<DM.£MP\K&^x i frhtmoV&nX&s 

2 4 . giT^M^© DN A„ 

(a)B5»fll, 13, i.5Xttl7KiB«©T§yifcEW«:=»-Kr5D 
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NA ; Xfts 

(b) Wfflttl 2, 14, 1 6Xttl 8Ktito<D£3BRn&irtZDliA 0 
2 5. W**2 l^fc2 4 0W^K:E«©DNA**^5»!4ft^^^ 

* o 

2 6. It** 2 lJ&»fc2 4©miJM:|BfJ©DNAXtt!t**2 5 ic|E«© 

2 8. ^©MeK^»rt^ : &t-5^SK^fc?>> »**2 7{C|B«OH! 

2 8 fcfBffcDtt£»*flE&lt. 

3 0 . It** 2 7^29 (D^XlMZ.^WL(Om^%^^^^^ 

3 1. ft**l 5*^2 0©^*»fc|B«©lt*aeWs |t**2 1y&>b2 
4©{UtU*^IB*©DNA % »**2 5fc|B«©«a^^^^-x »** 2 6 
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SEQUENCE LISTING 
<U0> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 

<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Giy Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

2/36 



WC140i8; 71 [f.fi //C 'Docunonts a nd Sett ings\ev^pgsktop \Doc sfo r AJ\ WO0 40 1 8671 cpcl 
WO 2004/018671 



PCT/JP2003/010628 



Pag e 



20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 HO 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gee 384 
Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gee ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa. tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 . 40 45 
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Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 

<210> 4 
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<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ctt tct att cac cag gac aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

gat tgt ttt att. tac aag ate aaa gtc att ggc acc aac ttt cct gee 384 
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Asp Cys Phe He Tyr Lys lie Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 5 
<211> 225 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 . 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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180 185 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 



<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 6 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
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Asn Axg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys lie Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att ace atg get 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 
100 105 110 
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Thr Phe Phe Asn Lys Val Arg Phe 
115 120 
Gly Pro Val Met Gin Lys Lys Thr 

130 1.35 
Lys Met Tyr Leu Arg Asp Gly Val 
145 150 
Leu Leu Leu Lys Gly Asp Val His 
165 

Tyr Lys Ser Arg Gin Glu Gly Val 
180 

Asp His Cys He Ser He Leu Arg 
195 200 
Lys Leu Tyr Glu His Ala Val Ala 
210 215 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg 
Met Ser Leu He Lys Pro Glu Met 

1 5 
aat gta aac' ggg cac cag ttt gtt 



Asp Gly Val Asn Phe Pro Pro Asn 
125 

Leu Lys Trp Glu Ala Ser Thr Glu 
140 

Leu Thr Gly Asp He Arg Met Glu 
155 160 
Tyr Arg Cys Asp Phe Arg Thr Thr 

170 175 
Lys Leu Pro Gly Tyr His Phe Val 
185 - 190 
His Asp Lys Asp Tyr Asn Glu Val 
205 

His Ser Gly Leu Pro Asp Asn Val 
220 



aag ate aag ctg ctt atg gaa ggc 48 
Lys He Lys Leu Leu Met Glu Gly 

10 15 
att gag gga gat gga aaa ggc cat 96 
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Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150. 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 
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35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 - 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 

<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 



<210> 12 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400>-12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1.5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gee aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aac ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cac aac gat tac aac aac 624 
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He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 

<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 
85 90 95 
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Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 



<210> 14 
<2U> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 
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15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gee aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu. Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg*ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 



<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 
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20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val -Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 

210 215 220 

<210> 17 

<211> 223 

<212> PRT 

<213> Scolymia Vitiensis 
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<400> 17 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

lie Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
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195 200 205 

Yal Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu .Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac atg aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig . 36 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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aaaatatcgt acgcaaaggg 20 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cccggatccg accatggcta ccttggttaa aga 33 



<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

atcaagntnw ryatggaagg 20 

<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 

<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 



<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 

<210> 33 
<211> 21 
<212> DNA 



agttcacacc atgatattca atatcata 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc aaatacccaa a 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 
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3. Q Claims Nos.: 
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Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
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(3) Inventions as claimed in claims 18 to 20 and 23 to 31 relating to a 
fluoroprotein originating in Scolymia vitiensis. 

Although the above invention groups (1) to (3) are common to each other 
in being a chromoprotein or a fluoroprotein/ a fluoroprotein originating in 
an actinia Anemonia sulcata had been publicly known. Thus, no technical 
relevancy involving any technical feature (continued to extra sheet) 

1 . [~] As 811 required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. QT] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1 to 14 

Remark on Protest Q The additional search fees were accompanied by me applicant's protest 
[ | No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continuation of first sheet (1) 

clearly indicating a contribution over the prior art is found out among 
the inventions groups (1) to (3) . 

Such being the case, the inventions as claimed in claims 1 to 31 are 
divided into the 3 invention groups as specified above. 
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WPI (DIALOG) , BI05IS (DIALOG) , JSTPlus (JOIS) , GenBank/EHBL/DDBJ/GeneSeq, SwissProt/PIR/GeneSeq 
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W0 00/34319 Al (Clontech Laboratories, Inc. ) 2000. 06. 15 
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WO 01/27150 A2(Clontech Laboratories, Inc. ) 2001. 04. 19 

& EP 1305412 A2 & AU 200110867 A 

WO 02/059309 A2(Clontech Laboratories, Inc. ) 2002. 08. 01 

WIEDEMANN J. et al, Cracks in the beta-can '.fluorescent 
proteins from Anemonia sulcata (Anthozoa, Actinaria). 
Proc. Natl. Acad. Sci. USA 2000, Vol. 97, No. 26, p. 14091-14096 
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*£SfS8&3&3« (PCT1 7^(2)(a)) ©££(:: , ^©SlSl^^H:»:©SAP «t t)«*0$5B©-^oV^# 



i. □ tt*©ttH 



2. □ »*©«SH 



3. □ m*<om® 



Sgllffll $8%©%Hfe6£:fc*aL-tV-5j:g©Sjl (%1^~ i*P3©gjit) 



Scfc&^S J: 5 fcr ©ffl&ttlSfc:-EUi©3&Sl!#&fc i £©a&flfia§SttS8»fc. 

(1) «*©«Hl-l 4®'<y/Wy^^ , fir^**©^8gfiRKlBffiS-t538K 

(2) S*roffll5-17, 21, 22, 2 5-3 l©tn.-9-^=r*j(E0^3fcS&@fcHa-f-5^S5 
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